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(54) MULTI-PORT MEMORY AND DISPLAY SYSTEM PROVIDED WITH THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-port 
memory whereby rotation display is easily executed and 
its display system. 

SOLUTION: The multi-port memory which transfers data 
stored in a RAM part to a SAM part by low address unit 
so as to output data is provided with a low address 
decoder 111 for designating plural continuous low 
addresses at every column address and a column 
address decoder 1 12 for designating plural continuous 
column addresses at every low address. The multi-port 
memory is also the one for outputting data transferred to 
the SAM part as serial data in a string direction or a row 
direction. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The multiport memory characterized by to output the data which are the multiport 
memory which transmits the data memorized by the random-access-memory section to the serial- 
access-memory section per row address, and performs data output, formed the row address 
recorder which specifies two or more row addresses which followed said serial-access-memory 
section for every column address, and the column-address recorder which specifies two or more 
continuous column addresses for every row address, and were transmitted to said serial-access- 
memory section as serial data of the direction of a train, or a line writing direction. 
[Claim 2] Said row address recorder and said column address recorder are a multiport memory 
according to claim 1 characterized by outputting the data to which it had the address counter 
respectively and said row address or column address was transmitted by said serial-access- 
memory section in order of arbitration an increment or by carrying out a decrement from the start 
address as serial data of the direction of a train, or a line writing direction. 
[Claim 3] The multiport memory according to claim 2 characterized by performing matrix 
conversion in case the matrix conversion circuit which replaces a row address and a column 
address is prepared in said random-access-memory section and data are written in it at said 
random-access-memory section. 

[Claim 4] An indicating equipment and said multiport memory which stores the data displayed 
on said indicating equipment, The display control which reads data from the serial memory 
section of said multiport memory synchronizing with the screen scan to said indicating 
equipment, and performs the display to said indicating equipment, The central processing unit 
which controls the display control concerned is provided. Said central processing unit The 
transfer to the serial-access-memory section of said multiport memory from the random-access- 
memory section The row address of the random-access-memory section is made to perform in 
the direction which carries out a decrement. Said display control two or more row addresses 
which said serial-access-memory section followed are made to specify for every column address 
to said multiport memory — both Make it address towards carrying out the decrement of the 
column address of the serial-access-memory section from said start address, and a serial data 
output is made to perform. The display system equipped with the multiport memory according to 
claim 1 to 3 characterized by rotating 180 degrees and performing image display to said said 
display. 

[Claim 5] Said matrix conversion is performed at the time of the writing to the random-access- 
memory section of said multiport memory. The transfer to the serial-access-memory section of 
said multiport memory from the random-access-memory section Carry out in the direction which 
carries out the decrement of the row address of the random-access-memory section, and two or 


Machine English Translation of JP1 0-1 05454 


more column addresses which said serial-access-memory section followed are made to specify 
for every row address. With said display control The display system according to claim 4 
characterized by displaying the image which rotated the display to said display 270 degrees by 
reading the row address of the serial-access-memory section from a start address towards 
incrementing a decrement and a column address. 

[Claim 6] Said matrix conversion is performed at the time of the writing to the random-access- 
memory section of said multiport memory. The transfer to the serial-access-memory section of 
said multiport memory from the random-access-memory section It carries out in the direction 
which increments the row address of the random-access-memory section. Two or more column 
addresses which said serial-access-memory section followed are made to specify for every row 
address. From said display control, the row address of the serial-access-memory section by 
reading towards carrying out the decrement of an increment and the column address from a start 
address The display system according to claim 4 characterized by the ability to display the image 
which rotated the display to said display 90 degrees. 

[Claim 7] The multiport memory characterized by rotating a data list in case it has the RAM 
section in which random access is possible, and the SAM section corresponding to each of the 
row address of said RAM section, and a column address in which two serial accesses are 
possible and data are stored in the SAM section corresponding to the RAM section column 
address for the column address data* of said RAM section. 

[Claim 8] An indicating equipment and said multiport memory which memorizes the data 
displayed on said indicating equipment, The display control which reads data from said SAM 
section of said multiport memory synchronizing with the screen scan to said indicating 
equipment, and performs the display to said indicating equipment, The central processing unit 
which controls said display control is provided. Said SAM section It has a data register 
respectively corresponding to the row address of said RAM section to said RAM section, and a 
column address. By performing a data transfer to the data register of said SAM section 
corresponding to the row address of said RAM section to said RAM section By said display's 
usually performing a display and a 180-degree rotation display, and performing a data transfer to 
the data register of said SAM section corresponding to the column address of said RAM section 
to said RAM section The display system equipped with the multiport memory according to claim 
7 characterized by performing a rotation display 90 degrees and 270 degrees with said indicating 
equipment. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates especially to the rotation display of an image about 

the display system equipped with the multiport memory and the multiport memory. 

[0002] 

[Description of the Prior Art] As shown in JP,6-289848,A at drawing 13 , when it has the display 
address generation section 803 which controls the address of VRAM802 in a display control 800 
and a rotation display is directed from CPU801, the change of the generation method of the 
display address by the display address generation section 803 and a display in the condition that 
the contents of VRAM802 rotated 180 degrees by the bit rectification of the indicative data 


Machine English Translation of JP1 0-1 05454 


based on a display and control section 804 enabled conventionally, and a high-speed rotation 
display has realized compared with the method which rewrites by software. 
[0003] The multiport RAM shown in drawing 14 Moreover, 4-bit input/output port I/O 3-0 for 
random access, 4-bit output port Sout 3-0 for serial accesses, and the memory cell array 900 for 
data storage (512x512x4), The row address decoder 901 which generates the line address of this 
memory cell array 900, The column address decoder 902 which generates the train address, and 
the data register 908 which incorporates data per 1 low (row) from the memory cell array 900 
through the transfer gate 907, It has the SAM section column address decoder 910 which 
specifies the address of the data register 908, the serial address counter 911 which increments the 
SAM section column address synchronizing with a serial access. 

[0004] The memory cell array 900 is equipped with four layers of eel array blocks of 512x512 
bit pattern. In this multiport RAM, the serial access to the memory cell array (512x512x4) 900 is 
performed as follows. 

[0005] First, a 9-bit line address is sent to the row address buffer 904, and is supplied to the low 
decoder 901 . And it is chosen and the data (512x4) of the memory cell on a Ta line line are 
stored in the data register 908 in the four-layer eel array layer of the memory cell array 
(512x512x4) 900 which is the storage section of SAM through the transfer gate 907 of 4 
lamination. 

[0006] The data stored in the data register 908 are chosen by the SAM column address decoder , 
910 by 4 bits, and the selected 4 bits are outputted to serial output port Sout 3-0 through the 
serial output buffer 912 synchronizing with serial clock signal SC. at this time, the increment of 
the serial address counter 91 1 is carried out - having .-- the SAM column address decoder 911- 
four bit data of a next address - choosing . By this actuation, it makes it possible to read the data 
of a data register 908 continuously. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to transmit the data on the row address of the 
RAM section to the data register of the SAM section, to read data in order of an one direction by 
the serial access from a display and control section in the multiport memory of these 
conventional technique and to perform a rotation display although the usual display can be 
performed at high speed, the data in the condition of having rotated when data were written in 
the RAM section by CPU must be written in, and a load is large for software performing this 
processing. Moreover, as JP,6-289848,A shows, when performing a rotation display only by the 
address generation section and the display and control section in an external display control, 
even if it can do rotation easily 180 degrees, 90 degrees and 270 rotation displays are difficult. 
[0008] Then, this invention improves the above trouble and aims at offering the multiport 
memory which can perform a rotation display easily, and its display system. 
[0009] 

[Means for Solving the Problem] The row address decoder which specifies a row address as the 
RAM section in which random access is possible according to claim 1 of this invention, It has 
the column address decoder which specifies a column address, and the memory cell array which 
stores data. The data register which stores the data memorized by said RAM section in the SAM 
section in which a serial access is possible per row address of said RAM section, The transfer 
gate which transmits data to the data register of the SAM section from the memory cell array of 
said RAM section in the first half, The SAM section row address decoder and the SAM section 
column address decoder which specify the address of said data register, It has two serial address 
counters which increment the row address and column address of the SAM section with a clock 
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signal. The above-mentioned technical problem is solved by the configuration which can carry 
out the serial access of the data of the SAM section data register to the direction of a train, or a 
line writing direction by performing addressing of the SAM section data register in the 
continuous multi-line and one train or one line, and continuous two or more trains. 
[0010] According to claim 2, in the multiport memory of claim 1, it has an increment and the 
function which can carry out a decrement from the start address which had counted value 
specified as the SAM section row address counter and the SAM section column address counter, 
and the above-mentioned technical problem is solved by the configuration which reads the data 
of the SAM section data register in order of arbitration. 

[001 1] According to claim 3, in a multiport memory with the configuration of claim 1 and claim 
2, the above-mentioned technical problem is solved by the configuration which makes it possible 
to have the circuit (address line-train conversion circuit) which changes a row address and a 
column address to the RAM section in which random access is possible, and to replace 
arrangement of the data written in in a line-train. 

[0012] The multiport memory of claim 3 which stores the data displayed on an indicating 
equipment and this indicating equipment according to claim 4, The display control which reads 
data from the SAM section of said multiport memory synchronizing with the screen scan to said 
indicating equipment, and performs the display to said indicating equipment, Provide the central 
processing unit which controls this display control, and the transfer to the SAM section of said 
multiport memory from the RAM section is performed in the direction which carries out the 
decrement of the RAM section row address. Addressing of the SAM section data register is 
performed by the continuous SAM section row address of a multi-line and the continuous SAM 
section column address of one train. By reading data by the serial access method towards 
carrying out the decrement of the SAM section column address from a start address using two 
serial access clocks from said display control The above-mentioned technical problem is solved 
by the configuration which makes it possible to rotate 180 degrees and to perform image display 
to said display. 

[0013] According to claim 5, it sets to the display system of claim 4. In the case of the data 
writing to the RAM section of the multiport memory of claim 3 Exchange of the RAM section 
row address and the RAM section column address is performed by the address line-train 
conversion circuit of said RAM section. The transfer to the SAM section of said multiport 
memory from the RAM section is performed in the direction which carries out the decrement of 
the RAM section row address. Addressing of the SAM section data register is performed by the 
SAM section column address of two or more trains which followed the SAM section row address 
of one line. Two serial access clocks are used from a display control. The SAM section row 
address from a start address A decrement, By reading data by the serial access method towards 
incrementing the SAM section column address, the above-mentioned technical problem is solved 
by the configuration which makes it possible to rotate 270 degrees clockwise and to perform 
image display to said display. 

[0014] According to claim 6, it sets to the display system of claim 4. In the case of the data 
writing to the RAM section of the multiport memory of claim 3 Exchange of the RAM section 
row address and the RAM section column address is performed by the address line-train 
conversion circuit of said RAM section. The transfer to the SAM section of said multiport 
memory from the RAM section is performed in the direction which increments the RAM section 
row address. Addressing of the SAM section data register is performed by the SAM section 
column address of two or more trains which followed the SAM section row address of one line. 
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Two serial access clocks are used from a display control. The SAM section row address from a 
start address An increment, By reading data by the serial access method towards carrying out the 
decrement of the SAM section column address, the above-mentioned technical problem is solved 
by the configuration which makes it possible to rotate 90 degrees clockwise and to perform 
image display to said display. 

[0015] The row address decoder which specifies a row address as the RAM section in which 
random access is possible according to claim 7, It has the column address decoder which 
specifies a column address, and the memory cell array which stores data. The 1st data register 
which stores the data memorized by the RAM section in the first half in the SAM section in 
which a serial access is possible per row address of the RAM section in the first half, The 2nd 
data register which stores the data memorized by the RAM section in the first half per column 
address of the RAM section in the first half, The transfer gate which transmits data to the data 
register of the SAM section from the memory cell array of the RAM section in the first half in 
the first half, The address decoder which specifies the address of a data register in the first half, 
and the serial address counter which counts the address with a serial access clock, The above- 
mentioned technical problem is solved by the configuration which can perform a rotation display 
easily by having the data register selection circuitry which changes selection of two data 
registers, and changing the list of the memory cell which the column address of the RAM section 
points out, and the list of the 2nd data register. 

[0016] The multiport memory of claim 7 which stores the data displayed on an indicating 
equipment and this indicating equipment according to claim 8, The display control which reads 
data from the SAM section of said multiport memory, synchronizing with the screen scan to said 
indicating equipment, and performs the display to said indicating equipment, By providing the 
central processing linit which controls this display control, and choosing the 1st SAM section 
data register corresponding to the RAM section row address by the data register selection 
circuitry of a multiport memory in the first half In the first half by performing the increment and 
decrement of a serial address counter with the serial access clock from a display control By 
performing the usual display of an image, and a 1 80-degree rotation display, and choosing the 
2nd SAM section data register corresponding to the RAM section column address by the data 
register selection circuitry in the first half The above-mentioned technical problem is solved in 
the first half by the configuration which makes it possible to perform clockwise 90 degrees and 
image display rotated 270 degrees by performing the increment and decrement of a serial address 
counter with the serial access clock from a display control. 
[0017] 

[Embodiment of the Invention] Below, it explains, referring to drawing about the example of this 
invention. Drawing 1 is the block diagram of the multiport memory of the 1st, the 2nd, and the 
3rd invention. Drawing 2 is the block diagram of the display system which used the multiport of 
drawing 1 . Drawing 5 , drawing 6 , drawing 7 , and drawing 8 show the display condition of 
data arrangement of a multiport memory in case a rotation display is performed, and LCD by the 
display system of drawing 2 , respectively, and they use the multiport memory of 8x8x2, and 
LCD of 8x8 in order to give explanation easy here. LCD is scanned in order toward the lower 
right from the upper left of drawing. 

[0018] As for the memory cell array in which 100 stores an indicative data, and 101, in drawing 
I , the RAM section row address decoder and 102 are the RAM section column address 
decoders. 103 is a sense amplifier and an I/O bus, and is connected with a system data bus. 104 is 
an address line-train conversion circuit, and if 90 degrees and 270 rotation displays are directed 
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clockwise, it will replace the row address and column address of the RAM section. 1 1 5 is the 
transfer gate and transmits the data directed by the row address decoder 101 from the memory 
cell array 100 of the RAM section to the SAM section. 1 10 is a data register, and the indicative 
data transmitted by the transfer gate 1 15 is stored, and it outputs data by the serial access. 1 1 1 is 
the SAM section row address decoder, 1 12 is the SAM section column address decoder, and 
address directions of the multi-line which followed coincidence, and two or more trains can be 
performed. 1 1 3 is a serial address counter for the SAM section row address, 1 14 is a serial 
address counter for the SAM section column address, and the increment and decrement from a 
start address are made, respectively. 

[0019] In drawing 2 , as for a central processing unit and 201, LCD and 203 are the multiport 
memories of drawing 1 , and a display control and 202 have [ 200 ] two serial address clocked 
into. 

[0020] In the display system of drawing 2 , when displaying an image in the usual condition, it 
becomes data arrangement of the memory of drawing 5 . The address line-train conversion 
circuit 104 does not function, but data are stored in the memory cell array 100 as shown in 
drawing 5 . Data are transmitted to a data register 1 10 in order of R7 from the RAM section row 
address R0. the serial address clock 1 which shows the data transmitted to the data register 110 
when the SAM section row address decoder 1 1 1 directed continuously the addresses rO and rl of 
two lines and the SAM section column address decoder 1 12 directed the address of one train in 
order of cO to c3 to drawing 1 ~ synchronizing - every [ 2-bit ] - it is outputted. The usual 
display is performed by indicating the data by sequential with a display control 201 at LCD202. 
[0021] Where an image is rotated 180 degrees, when displaying, it becomes data arrangement of 
the memory of drawing 6 . The address line-train conversion circuit 104 does not function, but 
data are stored in the memory cell array 100 as shown in drawing 8 . Data are transmitted to a 
data register 1 1 0 in order of R0 from the RAM section row address R7. the serial address clock 1 
which shows the data transmitted to the data register 110 because the SAM section row address 
decoder 1 1 1 directs continuously the addresses rO and rl of two lines and the SAM section 
column address decoder 1 12 directs the address of one train in order of c3 to cO to drawing 1 - 
synchronizing - every [ 2-bit ] - it is outputted. The display of the image which rotated 1 80 
degrees is performed by indicating the data by sequential with a display control 201 at LCD202. 
[0022] Where an image is rotated 270 degrees clockwise, when displaying, it becomes data 
arrangement of the memory of drawing 7 . The RAM section row address and the RAM section 
column address are replaced by the address line-train conversion circuit 104, and data are stored 
in the memory cell array 100 as shown in drawing 7 . Data are transmitted to a data register 110 
in order of R0 from the RAM section row address R3. the serial address clock 1 which the data 
which the SAM section row address rl directs when the SAM section row address decoder 1 1 1 
directs the address rl of one line and the SAM section column address decoder 112 directs the 
address of two trains in order of cO and cl to c6 and c7 show to drawing 1 - synchronizing - 
every [ 2-bit ] - it is outputted. next, the serial address clock 1 which the data which the SAM 
section row address rO directs when directions of the SAM section row address are moved to rO 
and the column address decoder 1 12 directs the address of two trains once again by inputting the 
serial address clock 2 shown in drawing 1 in order of cO and cl to c6 and c7 show to drawing 1 - 
synchronizing - every [ 2-bit ] - it is outputted. The display of the image which rotated 270 
degrees clockwise is performed by indicating the data by sequential with a display control 201 at 
LCD202. 

[0023] Where an image is rotated 90 degrees clockwise, when displaying, it becomes data 
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arrangement of the memory of drawing 8 . The RAM section row address and the RAM section 
column address are replaced by the address line-train conversion circuit 104, and data are stored 
in the memory cell array 100 as shown in drawing 8 . Data are transmitted to a data register 110 
in order of R3 from the RAM section row address R0. the serial address clock 1 which the data 
which the SAM section row address rO directs when the SAM section row address decoder 1 1 1 
directs the address rO of one line and the SAM section column address decoder 1 12 directs the 
address of two trains in order of c7 and c6 to cl and cO show to drawing 1 — synchronizing — 
every [ 2-bit ] - it is outputted. next, the serial address clock 1 which the data which the SAM 
section row address rl directs when directions of the SAM section row address are moved to rl 
and the column address decoder 1 12 directs the address of two trains once again by inputting the 
serial address clock 2 shown in drawing 1 in order of c7 and c6 to cl and cO show to drawing 1 - 
synchronizing - every [ 2-bit ] - it is outputted. The display of the image which rotated 90 
degrees clockwise is performed by indicating the data by sequential with a display control 201 at 
LCD202. 

[0024] Drawing 3 is the block diagram of the multiport memory of other examples of this 
invention. Drawing 4 is the block diagram of the display system which used the multiport of 
drawing 3 . Drawing 9 , drawing 10 , drawing 1 1 , and drawing 12 show the display condition of 
data arrangement of a multiport memory in case a rotation display is performed, and LCD by the 
display system of drawing 4 , respectively, and they use the multiport memory of 8x8x2, and 
LCD of 8x8 in order to give explanation easy here. LCD is scanned in order toward the lower 
right from the upper left of drawing. 

[0025] As for the memory cell array in which 300 stores an indicative data, and 301, in drawing 
3 , the RAM section row address decoder and 302 are the RAM section column address 
decoders. 303 is connected with a system data bus by the sense amplifier and the I/O bus. 315 
transmits the data directed by the row address decoder 301 from the memory cell array 300 of 
the RAM section at the transfer gate to the SAM section. The indicative data transmitted by the 
transfer gate 315 with a data register is stored, and 310 outputs data by the serial access. 325 is 
the transfer gate and the data directed by the column address decoder 302 from the memory cell 
array 300 of the RAM section are transmitted to the SAM section. 320 is arranged so that a 
rotation display may be easily performed in the indicative data transmitted by the transfer gate 
325 with a data register, and it outputs data by the serial access. 312 is an address decoder for a 
data register 310, and 322 is an address decoder for a data register 320. 314 is a serial address 
counter for the SAM section address decoders 312 and 322, and can do the increment and 
decrement from a start address, respectively. It is a data register selection circuitry which [ of 
two data registers 310 and 320 ] 330 uses, and for choosing. 

[0026] For 400, as for a display control and 402, in drawing 4 , a central processing unit and 401 
are [ LCD and 403 ] the multiport memories of drawing 3 . In the display system of drawing 4 , 
when displaying an image in the usual condition, it becomes data arrangement of the memory of 
drawing 9 . Data are stored in the memory cell array 300 as shown in drawing 9 . A data register 
310 is chosen by the data register selection circuitry 330, and data are transmitted to a data 
register 310 in order of R7 from the RAM section row address R0. the data transmitted to the 
data register 310 when the SAM section address decoder 312 directed the address in order of cO 
to c3 - a serial address clock - synchronizing - every [ 2-bit ] — it is outputted. The usual 
display is performed by indicating the data by sequential with a display control 401 at LCD402. 
[0027] Where an image is rotated 180 degrees, when displaying, it becomes data arrangement of 
the memory of drawing 10 . Data are stored in the memory cell array 300 as shown in drawing 
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10 . A data register 3 1 0 is chosen by the data register selection circuitry 330, and data are 
transmitted to a data register 310 in order of R0 from the RAM section row address R7. the data 
transmitted to the data register 310 when the SAM section address decoder 312 directed the 
address in order of c3 to cO -- a serial address clock -- synchronizing -- every [ 2-bit ] ~ it is 
outputted. The display of the image which rotated 1 80 degrees is performed by indicating the 
data by sequential with a display control 401 at LCD402. 

[0028] Where an image is rotated 270 degrees clockwise, when displaying, it becomes data 
arrangement of the memory of drawing 11 . Data are stored in the memory cell array 300 as 
shown in drawing 1 1 . A data register 320 is chosen by the data register selection circuitry 330, 
and data are transmitted to a data register 320 in order of CO from the RAM section column 
address C3. The data transmitted to the data register 320 are arranged as shown in drawing 1 1 . 
the data transmitted to the data register 320 when the SAM section address decoder 322 directed 
the address in order of rO to r7 - a serial address clock - synchronizing— every [ 2-bit ] - it is 
outputted. The display of the image which rotated 270 degrees clockwise is performed by 
indicating the data by sequential with a display control 401 at LCD402. 
[0029] Where an image is rotated 90 degrees clockwise, when displaying, it becomes data 
arrangement of the memory of drawing 12 . Data are stored in the memory cell array 300 as 
shown in drawing 12 . A data register 320 is chosen by the data register selection circuitry 330, 
and data are transmitted to a data register 320 in order of C3 from the RAM section column 
address CO. The data transmitted to the data register 320 are arranged as shown in drawing 12 . 
the data transmitted to the data register 320 when the SAM section address decoder 322 directed 
the address in order of r7 to rO - a serial address clock ~ synchronizing ~ every [ 2-bit ] - it is 
outputted. The display of the image which rotated 90 degrees clockwise is performed by 
indicating the data by sequential with a display control 401 at LCD402. 
[0030] 

[Effect of the Invention] Since the row address recorder which specifies two or more row 
addresses which followed the serial-access-memory section for every column address, and the 
column address recorder which specifies two or more continuous column addresses for every 
row address were formed according to the multiport memory according to claim 1 and rotation 
processing of an image can be performed within a multiport memory, it is effective in a high- 
speed rotation display being attained compared with the method which rewrites the contents of 
the multiport memory by software. 

[0031] According to the multiport memory according to claim 2, in a multiport memory 
according to claim 1 , it is effective in the ability to output an increment or the data transmitted to 
said serial-access-memory section in order of arbitration as serial data of the direction of a train, 
or a line writing direction from a start address, since a decrement is carried out in said row 
address or column address. 

[0032] Since according to the multiport memory according to claim 3 matrix conversion is 
performed in a multiport memory according to claim 2 in case data are written in said random- 
access-memory section, in case data are written in the random-access-memory section, it is 
effective in the ability to perform matrix conversion automatically. 

[0033] According to the display system according to claim 4 to 6, it is effective in it becoming 
unnecessary to write the data based on software etc. which carried out rotation processing in a 
multiport memory, and being able to realize a very high-speed rotation display by the multiport 
memory according to claim 1 to 3, in case the image is indicated by rotation 270 degrees 180 
degrees 90 degrees. 
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[0034] Since according to the multiport memory according to claim 7 a data list is rotated in case 
data are stored in the SAM section corresponding to the RAM section column address for the 
column address data of the RAM section, it is effective in the ability to change a data list 
required for a rotation display easily. 

[0035] According to the multiport memory according to claim 8, it sets to a multiport memory 
according to claim 7. By performing a data transfer to the data register of said SAM section 
corresponding to the row address of said RAM section to said RAM section By said display's 
usually performing a display and a 180-degree rotation display, and performing a data transfer to 
the data register of said SAM section corresponding to the column address of said RAM section 
to said RAM section Since said display performs a rotation display 90 degrees and 270 degrees, 
it becomes unnecessary to write the data based on software etc. which carried out rotation 
processing in a multiport memory, and is effective in a very high-speed rotation display being 
realizable. 


TECHNICAL FIELD 


[Field of the Invention] This invention relates especially to the rotation display of an image about 
the display system equipped with the multiport memory and the multiport memory. 


PRIOR ART 


[Description of the Prior Art] As shown in JP,6-289848,A at drawing 13 , when it has the display 
address generation section 803 which controls the address of VRAM802 in a display control 800 
and a rotation display is directed from CPU801, the change of the generation method of the 
display address by the display address generation section 803 and a display in the condition that 
the contents of VRAM802 rotated 1 80 degrees by the bit rectification of the indicative data 
based on a display and control section 804 enabled conventionally, and a high-speed rotation 
display has realized compared with the method which rewrites by software. 
[0003] The multiport RAM shown in drawing 14 Moreover, 4-bit input/output port I/O 3-0 for 
random access, 4-bit output port Sout 3-0 for serial accesses, and the memory cell array 900 for 
data storage (512x512x4), The row address decoder 901 which generates the line address of this 
memory cell array 900, The column address decoder 902 which generates the train address, and 
the data register 908 which incorporates data per 1 low (row) from the memory cell array 900 
through the transfer gate 907, It has the SAM section column address decoder 910 which 
specifies the address of the data register 908, the serial address counter 91 1 which increments the 
SAM section column address synchronizing with a serial access. 

[0004] The memory cell array 900 is equipped with four layers of eel array blocks of 512x512 
bit pattern. In this multiport RAM, the serial access to the memory cell array (512x512x4) 900 is 
performed as follows. 

[0005] First, a 9-bit line address is sent to the row address buffer 904, and is supplied to the low 
decoder 901 . And it is chosen and the data (512x4) of the memory cell on a Ta line line are 
stored in the data register 908 in the four-layer eel array layer of the memory cell array 
(512x512x4) 900 which is the storage section of SAM through the transfer gate 907 of 4 
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lamination. 

[0006] The data stored in the data register 908 are chosen by the SAM column address decoder 
910 by 4 bits, and the selected 4 bits are outputted to serial output port Sout 3-0 through the 
serial output buffer 912 synchronizing with serial clock signal SC. at this time, the increment of 
the serial address counter 91 1 is carried out - having -- the SAM column address decoder 911- 
four bit data of a next address ~ choosing .. By this actuation, it makes it possible to read the data 
of a data register 908 continuously. 


EFFECT OF THE INVENTION 


[Effect of the Invention] Since the row address recorder which specifies two or more row 
addresses which followed the serial-access-memory section for every column address, and the 
column address recorder which specifies two or more continuous column addresses for every 
row address were formed according to the multiport memory according to claim 1 and rotation 
processing of an image can be performed within a multiport memory, it is effective in a high- 
speed rotation display being attained compared with the method which rewrites the contents of 
the multiport memory by software. 

[0031] According to the multiport memory according to claim 2, in a multiport memory 
according to claim 1, it is effective in the ability to output an increment or the data transmitted to 
said serial-access-memory section in order of arbitration as serial data of the direction of a train, 
or a line writing direction from a start address, since a decrement is carried out in said row 
address or column address. 

[0032] Since according to the multiport memory according to claim 3 matrix conversion is 
performed in a multiport memory according to claim 2 in case data are written in said random- 
access-memory section, in case data are written in the random-access-memory section, it is 
effective in the ability to perform matrix conversion automatically. 

[0033] According to the display system according to claim 4 to 6, it is effective in it becoming 
unnecessary to write the data based on software etc. which carried out rotation processing in a 
multiport memory, and being able to realize a very high-speed rotation display by the multiport 
memory according to claim 1 to 3, in case the image is indicated by rotation 270 degrees 180 
degrees 90 degrees. 

[0034] Since according to the multiport memory according to claim 7 a data list is rotated in case 
data are stored in the SAM section corresponding to the RAM section column address for the 
column address data of the RAM section, it is effective in the ability to change a data list 
required for a rotation display easily. 

[0035] According to the multiport memory according to claim 8, in a multiport memory 
according to claim 7, a data transfer is performed to the data register of said SAM section 
corresponding to the row address of said RAM section to said RAM section, Since said display 
performs a rotation display 90 degrees and 270 degrees by said display's usually performing a 
display and a 1 80-degree rotation display, and performing a data transfer to the data register of 
said SAM section corresponding to the column address of said RAM section to said RAM 
section, it becomes unnecessary to write the data based on software etc. which carried out 
rotation processing in a multiport memory, and is effective in a very high-speed rotation display 
being realizable. 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] In order to transmit the data on the row address of the 
RAM section to the data register of the SAM section, to read data in order of an one direction by 
the serial access from a display and control section in the multiport memory of these 
conventional technique and to perform a rotation display although the usual display can be 
performed at high speed, the data in the condition of having rotated when data were written in 
the RAM section by CPU must be written in, and a load is large for software performing this 
processing. Moreover, as JP,6-289848,A shows, when performing a rotation display only by the 
address generation section and the display and control section in an external display control, 
even if it can do rotation easily 1 80 degrees, 90 degrees and 270 rotation displays are difficult. 
[0008] Then, this invention improves the above trouble and aims at offering the multiport 
memory which can perform a rotation display easily, and its display system. 


MEANS 


[Means for Solving the Problem] The row address decoder which specifies a row address as the 
RAM section in which random access is possible according to claim 1 of this invention, It has 
the column address decoder which specifies a column address, and the memory cell array which 
stores data. The data register which stores the data memorized by said RAM section in the SAM 
section in which a serial access i3 possible per row address of said RAM section, The transfer 
gate which transmits data to the data register of the SAM section from the memory cell array of 
said RAM section in the first half, The SAM section row address decoder and the SAM section 
column address decoder which specify the address of said data register, It has two serial address 
counters which increment the row address and column address of the SAM section with a clock 
signal. The above-mentioned technical problem is solved by the configuration which can carry 
out the serial access of the data of the SAM section data register to the direction of a train, or a 
line writing direction by performing addressing of the SAM section data register in the 
continuous multi-line ahd one train or one line, and continuous two or more trains. 
[0010] According to claim 2, in the multiport memory of claim 1, it has an increment and the 
function which can carry out a decrement from the start address which had counted value 
specified as the SAM section row address counter and the SAM section column address counter, 
and the above-mentioned technical problem is solved by the configuration which reads the data 
of the SAM section data register in order of arbitration. 

[001 1] According to claim 3, in a multiport memory with the configuration of claim 1 and claim 
2, the above-mentioned technical problem is solved by the configuration which makes it possible 
to have the circuit (address line-train conversion circuit) which changes a row address and a 
column address to the RAM section in which random access is possible, and to replace 
arrangement of the data written in in a line-train. 

[0012] The multiport memory of claim 3 which stores the data displayed on an indicating 
equipment and this indicating equipment according to claim 4, The display control which reads 
data from the SAM section of said multiport memory synchronizing with the screen scan to said 
indicating equipment, and performs the display to said indicating equipment, Provide the central 
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processing unit which controls this display control, and the transfer to the SAM section of said 
multiport memory from the RAM section is performed in the direction which carries out the 
decrement of the RAM section row address. Addressing of the SAM section data register is 
performed by the continuous SAM section row address of a multi-line and the continuous SAM 
section column address of one train. By reading data by the serial access method towards 
carrying out the decrement of the SAM section column address from a start address using two 
serial access clocks from said display control The above-mentioned technical problem is solved 
by the configuration which makes it possible to rotate 180 degrees and to perform image display 
to said display. 

[0013] According to claim 5, it sets to the display system of claim 4. In the case of the data 
writing to the RAM section of the multiport memory of claim 3 Exchange of the RAM section 
row address and the RAM section column address is performed by the address line-train 
conversion circuit of said RAM section. The transfer to the SAM section of said multiport 
memory from the RAM section is performed in the direction which carries out the decrement of 
the RAM section row address. Addressing of the SAM section data register is performed by the 
SAM section column address of two or more trains which followed the SAM section row address 
of one line. Two serial access clocks are used from a display control. The SAM section row 
address from a start address A decrement, By reading data by the serial access method towards 
incrementing the SAM section column address, the above-mentioned technical problem is solved 
by the configuration which makes it possible to rotate 270 degrees clockwise and to perform 
image display to said display. 

[0014] According to claim 6, it sets to the display system of claim 4. In the case of the data 
writing to the RAM section of the multiport memory of claim 3 Exchange of the RAM section 
row address and the RAM section column address is performed by the address line-train 
conversion circuit of said RAM section. The transfer to the SAM section of said multiport 
memory from the RAM section is performed in the direction which increments the RAM section 
row address. Addressing of the SAM section data register is performed by the SAM section 
column address of two or more trains which followed the SAM section row address of one line. 
Two serial access clocks are used from a display control. The SAM section row address from a 
start address An increment, By reading data by the serial access method towards carrying out the 
decrement of the SAM section column address, the above-mentioned technical problem is solved 
by the configuration which makes it possible to rotate 90 degrees clockwise and to perform 
image display to said display. 

[0015] The row address decoder which specifies a row address as the RAM section in which 
random access is possible according to claim 7, It has the column address decoder which 
specifies a column address, and the memory cell array which stores data. The 1st data register 
which stores the data memorized by the RAM section in the first half in the SAM section in 
which a serial access is possible per row address of the RAM section in the first half, The 2nd 
data register which stores the data memorized by the RAM section in the first half per column 
address of the RAM section in the first half, The transfer gate which transmits data to the data 
register of the SAM section from the memory cell array of the RAM section in the first half in 
the first half, The address decoder which specifies the address of a data register in the first half, 
and the serial address counter which counts the address with a serial access clock, The above- 
mentioned technical problem is solved by the configuration which can perform a rotation display 
easily by having the data register selection circuitry which changes selection of two data 
registers, and changing the list of the memory cell which the column address of the RAM section 
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points out, and the list of the 2nd data register. 

[0016] The multiport memory of claim 7 which stores the data displayed on an indicating 
equipment and this indicating equipment according to claim 8, The display control which reads 
data from the SAM section of said multiport memory synchronizing with the screen scan to said 
indicating equipment, and performs the display to said indicating equipment, By providing the 
central processing unit which controls this display control, and choosing the 1st SAM section 
data register corresponding to the RAM section row address by the data register selection 
circuitry of a multiport memory in the first half In the first half by performing the increment and 
decrement of a serial address counter with the serial access clock from a display control By 
performing the usual display of an image, and a 180-degree rotation display, and choosing the 
2nd SAM section data register corresponding to the RAM section column address by the data 
register selection circuitry in the first half The above-mentioned technical problem is solved in 
the first half by the configuration which makes it possible to perform clockwise 90 degrees and 
image display rotated 270 degrees by performing the increment and decrement of a serial address 
counter with the serial access clock from a display control. 
[0017] 

[Embodiment of the Invention] Below, it explains, referring to drawing about the example of this 
invention. DrawinR 1 is the block diagram of the multiport memory of the 1st, the 2nd, and the 
3rd invention. Drawing 2 is the block diagram of the display system which used the multiport of 
drawing 1 . Drawing 5 , drawing 6 , drawing 7 , and drawing 8 show the display condition of 
data arrangement of a multiport memory in case a rotation display is performed, and LCD by the 
display system of drawing 2 , respectively, and they use the multiport memory of 8x8x2, and 
LCD of 8x8 in order to give explanation easy here. LCD is scanned in order toward the lower 
right from the uppef left of drawing. 

[0018] As for the memory cell array in which 100 stores an indicative data, and 101, in drawing 
1 , the RAM section row address decoder and 102 are the RAM section column address 
decoders. 103 is a sense amplifier and an I/O bus, and is connected with a system data bus. 104 is 
an address line-train conversion circuit, and if 90 degrees and 270 rotation displays are directed 
clockwise, it will replace the row address and column address of the RAM section. 1 15 is the 
transfer gate and transmits the data directed by the row address decoder 101 from the memory 
cell array 100 of the RAM section to the SAM section. 1 10 is a data register, and the indicative 
data transmitted by the transfer gate 1 1 5 is stored, and it outputs data by the serial access. 1 1 1 is 
the SAM section row address decoder, 1 12 is the SAM section column address decoder, and 
address directions of the multi-line which followed coincidence, and two or more trains can be 
performed. 1 13 is a serial address counter for the SAM section row address, 1 14 is a serial 
address counter for the SAM section column address, and the increment and decrement from a 
start address are made, respectively. 

[0019] In drawing 2 , as for a central processing unit and 201, LCD and 203 are the multiport 
memories of drawing 1 , and a display control and 202 have [ 200 ] two serial address clocked 
into. 

[0020] In the display system of drawing 2 , when displaying an image in the usual condition, it 
becomes data arrangement of the memory of drawing 5 . The address line-train conversion 
circuit 104 does not function, but data are stored in the memory cell array 100 as shown in 
drawing 5 . Data are transmitted to a data register 1 10 in order of R7 from the RAM section row 
address R0. the serial address clock 1 which shows the data transmitted to the data register 110 
when the SAM section row address decoder 1 1 1 directed continuously the addresses rO and rl of 
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two lines and the SAM section column address decoder 112 directed the address of one train in 
order of cO to c3 to drawing 1 -- synchronizing -- every [ 2-bit ] -- it is outputted. The usual 
display is performed by indicating the data by sequential with a display control 201 at LCD202. 
[0021] Where an image is rotated 180 degrees, when displaying, it becomes data arrangement of 
the memory of drawing 6 . The address line-train conversion circuit 104 does not function, but 
data are stored in the memory cell array 100 as shown in drawing 8 . Data are transmitted to a 
data register 1 10 in order of R0 from the RAM section row address R7. the serial address clock 1 
which shows the data transmitted to the data register 1 10 because the SAM section row address 
decoder 1 1 1 directs continuously the addresses rO and rl of two lines and the SAM section 
column address decoder 1 12 directs the address of one train in order of c3 to cO to drawing 1 - 
synchronizing - every [ 2-bit ] ~ it is outputted. The display of the image which rotated 180 
degrees is performed by indicating the data by sequential with a display control 201 at LCD202. 
[0022] Where an image is rotated 270 degrees clockwise, when displaying, it becomes data 
arrangement of the memory of drawing 7 . The RAM section row address and the RAM section 
column address are replaced by the address line-train conversion circuit 104, and data are stored 
in the memory cell array 100 as shown in drawing 7 . Data are transmitted to a data register 1 10 
in order of R0 from the RAM section row address R3. the serial address clock 1 which the data 
which the SAM section row address rl directs when the SAM section row address decoder 1 1 1 
directs the address rl of one line and the SAM section column address decoder 112 directs the 
address of two trains in order of cO and cl to c6 and c7 show to drawing 1 - synchronizing - 
every [ 2-bit ] ~ it is outputted. next, the serial address clock 1 which the data which the SAM 
section row address rO directs when directions of the SAM section row address are moved to rO 
and the column address decoder 1 12 directs the address of two trains once again by inputting the 
serial address clock 2 shown in drawing 1 in order of cO and cl to c6 and c7 show to drawing 1 - 
synchronizing ~ every [ 2-bit ] ~ it is outputted. The display of the image which rotated 270 
degrees clockwise is performed by indicating the data by sequential with a display control 201 at 
LCD202. 

[0023] Where an image is rotated 90 degrees clockwise, when displaying, it becomes data 
arrangement of the memory of drawing 8 . The RAM section row address and the RAM section 
column address are replaced by the address line-train conversion circuit 104, and data are stored 
in the memory cell array 100 as shown in drawing 8 . Data are transmitted to a data register 1 10 
in order of R3 from the RAM section row address R0. the serial address clock 1 which the data 
which the SAM section row address rO directs when the SAM section row address decoder 1 1 1 
directs the address rO of one line and the SAM section column address decoder 112 directs the 
address of two trains in order of c7 and c6 to cl and cO show to drawing 1 ~ synchronizing ~ 
every [ 2-bit ] - it is outputted. next, the serial address clock 1 which the data which the SAM 
section row address rl directs when directions of the SAM section row address are moved to rl 
and the column address decoder 1 12 directs the address of two trains once again by inputting the 
serial address clock 2 shown in drawing 1 in order of c7 and c6 to cl and cO show to drawing 1 - 
synchronizing - every [ 2-bit ] - it is outputted. The display of the image which rotated 90 
degrees clockwise is performed by indicating the data by sequential with a display control 201 at 
LCD202. 

[0024] Drawing 3 is the block diagram of the multiport memory of other examples of this 
invention. Drawing 4 is the block diagram of the display system which used the multiport of 
drawing 3 . Drawing 9 , drawing 10 , drawing 1 1 , and drawing 12 show the display condition of 
data arrangement of a multiport memory in case a rotation display is performed, and LCD by the 
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display system of drawing 4 , respectively, and they use the multiport memory of 8x8x2, and 
LCD of 8x8 in order to give explanation easy here. LCD is scanned in order toward the lower 
right from the upper left of drawing. 

[0025] As for the memory cell array in which 300 stores an indicative data, and 301, in drawing 
3 , the RAM section row address decoder and 302 are the RAM section column address 
decoders. 303 is connected with a system data bus by the sense amplifier and the I/O bus. 315 
transmits the data directed by the row address decoder 301 from the memory cell array 300 of 
the RAM section at the transfer gate to the SAM section. The indicative data transmitted by the 
transfer gate 315 with a data register is stored, and 310 outputs data by the serial access. 325 is 
the transfer gate and the data directed by the column address decoder 302 from the memory cell 
array 300 of the RAM section are transmitted to the SAM section. 320 is arranged so that a 
rotation display may be easily performed in the indicative data transmitted by the transfer gate 
325 with a data register, and it outputs data by the serial access. 3 12 is an address decoder for a 
data register 310, and 322 is an address decoder for a data register 320. 314 is a serial address 
counter for the SAM section address decoders 312 and 322, and can do the increment and 
decrement from a start address, respectively. It is a data register selection circuitry which [ of 
two data registers 310 and 320 ] 330 uses, and for choosing. . 

[0026] For 400, as for a display control and 402, in drawing 4 , a central processing unit and 401 
are [ LCD and 403 ] the multiport memories of drawing 3 . In the display system of drawing 4 , 
when displaying an image in the usual condition, it becomes data arrangement of the memory of 
drawing 9 . Data are stored in the memory cell array 300 as shown in drawing 9 . A data register 
310 is chosen by the data register selection circuitry 330, and data are transmitted to a data 
register 310 in order of R7 from the RAM section row address R0. the data transmitted to the 
data register 310 when the SAM, section address decoder 312 directed the address in order of cO 
to c3 - a serial address clock - synchronizing - every [ 2-bit ] — it is outputted. The usual 
display is performed by indicating the data by sequential with a display control 401 at LCD402. 
[0027] Where an image is rotated 180 degrees, when displaying, it becomes data arrangement of 
the memory of drawing 10 . Data are stored in the memory cell array 300 as shown in drawing 
10 . A data register 310 is chosen by the data register selection circuitry 330, and data are 
transmitted to a data register 310 in order of R0 from the RAM section row address R7. the data 
transmitted to the data register 310 when the SAM section address decoder 312 directed the 
address in order of c3 to cO - a serial address clock -- synchronizing - every [ 2-bit ] - it is 
outputted. The display of the image which rotated 1 80 degrees is performed by indicating the 
data by sequential with a display control 401 at LCD402. 

[0028] Where an image is rotated 270 degrees clockwise, when displaying, it becomes data 
arrangement of the memory of drawing 11 . Data are stored in the memory cell array 300 as 
shown in drawing 1 1 . A data register 320 is chosen by the data register selection circuitry 330, 
and data are transmitted to a data register 320 in order of CO from the RAM section column 
address C3. The data transmitted to the data register 320 are arranged as shown in drawing 1 1 . 
the data transmitted to the data register 320 when the SAM section address decoder 322 directed 
the address in order of rO to r7 - a serial address clock - synchronizing - every [ 2-bit ] - it is 
outputted. The display of the image which rotated 270 degrees clockwise is performed by 
indicating the data by sequential with a display control 401 at LCD402. 
[0029] Where an image is rotated 90 degrees clockwise, when displaying, it becomes data 
arrangement of the memory of drawing 12 . Data are stored in the memory cell array 300 as 
shown in drawing 12 . A data register 320 is chosen by the data register selection circuitry 330, 
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and data are transmitted to a data register 320 in order of C3 from the RAM section column 
address CO. The data transmitted to the data register 320 are arranged as shown in drawing 12 . 
the data transmitted to the data register 320 when the SAM section address decoder 322 directed 
the address in order of r7 to rO -- a serial address clock synchronizing - every [ 2-bit ] - it is 
outputted. The display of the image which rotated 90 degrees clockwise is performed by 
indicating the data by sequential with a display control 401 at LCD402. 


DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram of the multiport memory of the gestalt of 1 operation of this 
invention. 

[Drawing 21 It is the block diagram of the gestalt display system of 1 operation of this invention. 
[Drawing 31 It is the block diagram of the multiport memory of the gestalt of other operations of 
this invention. 

[Drawing 41 It is the block diagram of the display system of the gestalt of other operations of this 
invention. 

[Drawing 51 It is the data plot plan of the multiport memory at the time of the usual display in the 
display system of drawing 2 . 

[Drawing 61 It is the data plot plan of the multiport memory at the time of the 180-degree 
rotation display in the display system of drawing^ . 

TDrawing 71 It is the data plot plan of the multiport memory at the time of a 270-degree rotation 
display at the clockwise rotation in the display system of drawing 2 . 

[Drawing 81 It is the data plot plan of the multiport memory at the time of a 90-degree rotation 
display at the clockwise rotation in the display system of drawing 2 . 

[Drawing 91 It is the data plot plan of the multiport memory at the time of the usual display in the 
display system of drawing 4 . 

[Drawing 101 It is the data plot plan of the multiport memory at the time of the 1 80-degree 
rotation display in the display system of drawing 4 . 

rDrawing 111 It is the data plot plan of the multiport memory at the time of a 270-degree rotation 
display at the clockwis^ rotation in the display system of drawing 4 . 

[Drawing 121 It is the data plot plan of the multiport memory at the time of a 90-degree rotation 
display at the clockwise rotation in the display system of drawing 4 . 
[Drawing 131 It is the block diagram of a basing-on conventional technique display system. 
TDrawing 141 It is the block diagram of the multiport memory by the conventional technique. 
[Description of Notations] 

1 00 Memory Cell Array 

101 The RAM Section Row Address Decoder 

102 The RAM Section Column Address Decoder 

103 Sense Amplifier and I/O Bus 

104 Address Line-Train Conversion Circuit 

110 Data Register 

1 1 1 The SAM Section Row Address Decoder 

1 12 The SAM Section Column Address Decoder 

1 1 3 Serial Address Counter 2 
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1 14 Serial Address Counter 1 

115 Transfer Gate 

200 Central Processing Unit 

201 Display Control 

202 LCD 

203 Multiport Memory 

300 Memory Cell Array 

301 The RAM Section Row Address Decoder 

302 The RAM Section Column Address Decoder 

303 Sense Amplifier and I/O Bus 
310 Data Register 1 

312 The SAM Section Address Decoder 1 

314 Serial Address Counter 

315 Transfer Gate 1 
320 Data Register 2 

322 The SAM Section Address Decoder 2 

325 Transfer Gate 2 

330 Data Register Selection Circuitry 

400 Central Processing Unit 

401 Display Control 

402 LCD 

403 Multiport Memory 

800 Display Control 

801 CPU 

802 VRAM 

803 Display Address Generation Section 

804 Display and Control Section 

805 LCD 

900 Memory Cell Array 

901 The RAM Section Low Decoder 

902 The RAM Section Column Decoder 

903 Sense Amplifier arid I/O Bus 

904 Row Address Buffer 

905 Column Address Buffer 

906 I/O Buffer 

907 Transfer Gate 

908 Data Register 

909 The SAM Section Output Bus 

910 The SAM Section Column Decoder 

91 1 Serial Address Counter 

9 1 2 Serial Output Buffer 


